
312r Butterfield Road, Oak Brook, Illinois 60523 

May 23, 2002 

Ms. Rose Myers 

RECE�,f�D 

Ml-n 2 4 2002 

ENVIRONMENTAL Al'FAIRS 

Indiana Department of Environmental Management 
Office of Land Quality 
100 N. Senate A venue 
P. 0. Box 6015
Indianapolis, IN 46206-6015

Subject: Tier II Sampling aud Analysis Report
Gary Sanitary Landfill 
Gary, Indiana 

Telephone 

Dear Ms.Myers: 63 0. 574.2006 

On behalf of the City of Gary Department of Environmental Affairs, Earth Tech is submitting F ac, 1m11, 
3 copies of the report referenced above for your review aud approval. 

As follow-up to our April 12, 2002 meeting and the subsequent May 2, 2002 letter from 
IDEM, Earth Tech conducted a Tier II Sampling and Analysis Test at the Gary Landfill in 
early May 2002. The work performed and results obtained are contained in the attached 
report. 

On behalf of the City of Gary, we appreciate the opportunity to submit these results for 
consideration. If you have any questions or need additional information, please do not 
hesitate to call us at (616) 942-9600 or (630) 574-2006. 

Very Truly Yours, 

Earth Tech, Inc. 

�11.�� 
Senior Scientist 

attachment 

cc: Tom Daugherty, P.E. (IDEM) 

�� arewJ�,��
Project Manager 

Dorreen Carey (City of Gary Department of Environmental Affairs) 
Bob Strirnbu (City of Gary Department of Environmental Affairs) 
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Tier 2 landfill Gas Sampling and Analysis Report 
Gary Sanitary landfill 

City o/Gaty, Indiana 

LO EXECUTIVE SUMMARY 

Gary Sanitary Landfill is a closed facility located in Gary, Indiana, and is owned by the City of Gary. 
The landfill began accepting waste during the mid 19S0's (listed as 1955 for the purposes of calculating 
emissions in the facilities Title V application), and has a final total design capacity of 3.379 million 
megagrams. Since this capacity is over 2.5 million megagrams, the facility is required to determine, 
under the New Source Performance Standards (NSPS) for new Municipal Solid Waste (MSW) Landfills 
promulgated on March 12, 1996, the emissions of non-methane organic compounds (NMOC). 

A Tier II test was conducted at the facility in May 2002 to determine a site-specific NMOC concentration 
pursuant to an agreement between IDEM and the City of Gary. 

Based on the sampling results provided in this report, NSPS gas collection and control requirements are 
not currently applicable and did not apply to the facility at closure (period of maximum gas generation), 
because non-methane organic compounds (NMOC) emissions have not exceeded 50 megagrams per year 
(Mg/yr). The measured site-specific NMOC concentration was determined to be 11.6 ppm NMOC as 
hexane. This value was used in the NSPS equation to calculate NMOC emissions of 1 Mg in 1997 (waste 
cessation year for the landfill- maximum emissions date), and 1 Mg in 2002. In each case, the facility 
did not exceed 50 Mg/yr. Each case evaluation demonstrates that the facility had emissions2% of those 
mandating the installation of a gas collection system. 
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Tier 2 Landfill Gas Sampling and Analysis Report 
Gary Sanitary Lanqfill 

City a/Gary, Indiana 

2.0 BACKGROUND 

FACILITY DESCRIPTION 

Gary Sanitary Landfill is a closed facility located in Gary, Indiana, and is owned by the City of Gary. 
The landfill began accepting waste in the mid 1950's. The landfill is closed with approximately 75 acres 
of waste in place that is at least two years old (if closed) and, as such, is suitable for Tier 2 sampling. 
Gary Landfill primarily operated as municipal solid waste landfill, although no records are available for 
inspection. Since no data is available for waste receipts, the NMOC calculations are based on 40 CFR 
60. 754(a)( I )(ii).

2.2 PROJECT OBJECTIVES AND APPROACH 

The purpose of this work is to determine a site-specific NMOC concentration for use at the Gary Sanitary 
Landfill. The Tier 2 landfill gas sampling and analysis was conducted in accordance with 40 CFR 
60. 754. This sampling follows EPA Reference Method 25C, for NMOC concentration, and Method 3C,
for nitrogen concentration. The determined concentration was used with the equation specified in
§60.754(a)(l)(ii) to evaluate the landfill mass emission rate ofNMOC in Mg/yr .

l:IIVORK\GARY1-!-!5671ENGRITIER II REPOR71TIER 11 REPORT.DOC 2 May2002 
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Tier 2 Landfill Gas Sampling and Analysis Report 
Gary Sanitary Landfill 
City a/Gary, Indiana 

3.0 SAMPLING METHODOLOGY 

3.1 GAS SAMPLING 

The Gary Sanitary Landfill currently has 25 passive solar flares and a single candlestick flare connected 
to 8 perimeter landfill gas extraction wells. A combination of sampling from the solar flares, the 
individual wells connected to the single flare, and from sampling probes was conducted. If field checks 
(with a Landtec field gas analyzer) showed greater than 40 percent methane was present (with little or no 
oxygen), the vents or wells were used for sampling. Each vent or well replaced the need for one probe, 
but an even distribution of vents, wells and probes was maintained over the landfill. The passive flares 
were shut off and capped and allowed to equilibrate for approximately 24 hours prior to sampling. 

Where the flares were not utilized, pre-cleaned 5.25 foot long by 0.38-inch outside-diameter steel 
sampling rods were inserted through the landfill cover. Each sample rod was inserted at least 
3 feet (0.9 meters) into the underlying landfill waste material. Each sample rod was sealed at the ground 
surface with bentonite to ensure a good seal between the landfill cover and the sample rods. After the 
sample rods were sealed in place, Teflon covers were placed on top of the rods to prevent ambient air 
from entering the rods or gases from seeping out of the landfill gas sampling location. 

Sampling was delayed approximately 24 hours from the time the sample probes were inserted into the 
landfill to ensure the bentonite was hydrated and to allow the landfill gas to reach equilibrium within the 
sample rod. After 24 hours, the methane, carbon dioxide, and oxygen levels in the sample rods were 
measured with a field gas analyzer, to assure the samples would be valid. An evacuated sample canister 
was then attached to each sample rod. Atmospheric Analysis and Consulting, Inc. provided the pre­
cleaned four-liter stainless steel gas canisters. The landfill gas sample was collected at a flow rate of less 
than 500 ml/min. If the gauge pressure at the sample probe was not more than 0.05 inch H20 or the 
methane and carbon dioxide concentrations did not total greater than 80%, the sample probe was not used 
and a new sampling site was selected. 

All samples were logged in the field, and chain-of-custody forms were used for each of the samples. The 
field data appears in Appendix A. 

3.2 SAMPLING LOCATIONS 

The NSPS requires collection of two samples per hectare of landfill surface area in which waste has been 
in-place for a minimum of two years. At the Gary Sanitary Landfill, approximately 75 acres, or 30.35 
hectares, were filled between 1955 and 1998. Pursuant to 40 CFR 60.754(a)(3), landfills larger than 25 
hectares need only collect 50 samples. As such, 50 samples were collected from the site. Sampling 
locations are shown on the map on Figure l. 
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Tier 2 Landfill Gas !,ampling and Analysis Report 
Ga,y Sanita,y Landfill 

City ofGa,y, Indiana 

4.0 LABORATORY ANALYSIS 

Atmospheric Analysis and Consulting, Inc., Ventura, California, performed the laboratory analysis for the 
samples. Samples were analyzed using EPA Reference Methods 25C and 3C. Reference Method 25C 
provides results for NMOC, carbon dioxide, and methane. Nitrogen and oxygen content were analyzed in 
the laboratory using EPA Reference Method 3C. 

The methane, carbon dioxide, oxygen, nitrogen, and NMOC content for each sample are shown in 
Table 2. NMOC concentrations for all samples were averaged to determine the site-specific NMOC 
concentration. The laboratory documentation from the analysis of the samples from Methods 25C and 3C 
are included in Appendix B of this report. All samples where nitrogen exceeded the allowable limit were 
not included in the average. 

TABLE 1 

GARY LANDFILL METHODS 25C AND 3C GAS DATA 

26 56.5 37.7 2.41 3.35 25.80 4.30 

30 1.0 0.4 17.66 80.94 10.91 1.82 

31 60.2 36.9 2.86 ND 22.74 3.79 

36 59.8 35.2 2.22 2.77 32.92 5.49 

44 21.4 10.8 11.27 56.54 ND 0.00 

53 32.8 17.1 8.16 41.88 20.63 3.44 

54 60.3 34.2 0.90 4.61 125.52 20.92 

60 58.5 36.1 1.35 4.05 96.11 16.02 

62 68.1 25.0 1.14 5.81 50.29 
.. 

8.38 

63 56.7 34.0 0.86 8.44 73.32 12.22 

72 57.4 36.8 1.08 4.65 26.92 4.49 

78 60.4 37.7 0.82 1.05 36.02 6.00 

80 57.4 37.1 1.02 4.45 92.59 15.43 

81 61.1 37.2 0.90 0.74 101.50 16.92 ' 

83 57.7 38.2 2.25 1.90 19.73 3.29 

84 0.2 ND 15.85 83.80 4.78 0.80 

89 62.0 35.7 2.28 ND 206.22 34.37 

92 65.1 33.5 1.44 ND 43.60 7.27 

96 56.0 35.7 1.68 6.65 40.07 6.68 

99 59.1 35.8 2.94 2.17 82.03 13.67 

102 36.0 19.8 6.76 37.39 24.64 4.11 

103 60.6 37.3 2.13 ND 13.80 2.30 

104 59.5 36.2 1.63 2.60 89.56 14.93 

105 60.5 37.5 1.93 ND 40.81 6.80 

128 45.0 30.0 1.55 23.40 20.68 3.45 
' 

131 53.8 34.8 2.54 8.90 27.08 4.51 

138 52.4 32.4 2.29 12.84 35.04 5.84 

140 61.8 36.6 1.56 ND 116.07 19.34 

141 ND 0.2 16.49 83.30 7.43 1.24 
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147 62.0 37.0 1.02 

149 57.1 35.7 1.55 

162 64.9 28.6 1.12 

163 59.7 37.0 1.63 

164 63.3 33.7 1.41 

165 59.9 34.8 2.53 

166 61.1 35.0 1.56 

167 37.7 7.9 9.50 

169 60.7 36.4 1.51 

173 64.9 33.0 1.96 

174 60.6 36.9 2.48 

181 61.0 37.8 1.01 

184 60.4 36.2 1.38 

185 58.1 31.2 2.80 

192 53.8 34.7 2.25 

193 65.4 31.7 1.33 

195 57.2 37.3 0.91 

197 0.9 2.3 15.65 

206 22.8 13.1 11.20 

209 62.1 36.1 1.12 

1000 0.5 0.5 16.53 

Avera e 59,9 35.3 1.7 

Tier 2 Landfill Gas Sampling and Analysis Report 
Gary Sanitary Landfill 

City o/Gary, Indiana 

ND 84.10 14.02 

5.63 116.07 19.34 

5.31 41.55 6.93 

1.63 79.45 13.24 

1.58 21.93 3.65 

2.73 125.59 20.93 

2.37 151.96 25.33 

44.91 24.30 4.05 

1.42 97.46 16.24 

0.18 48.26 8.04 

ND 113.59 18.93 

0.12 77.75 12.96 

1.99 155.48 25.91 

7.95 36.22 6 04 

9.16 27.68 4.61 

1.56 33.02 5.50 

4.54 27.57 4.60 

81.17 4.32 0.72 

52.98 8.29 1.38 

0.75 71.99 12.00 

82.50 9.58 1.60 

3,1 69.4 11.6 

Note: The Averages are for all samples that show a Nitrogen concentration of below 20% . 

Results of the landfill gas analysis are consistent with values expected for landfill gas (high methane and 
carbon dioxide, and low oxygen and nitrogen). The results of methane, carbon dioxide, and oxygen are 
also fairly consistent with the field-measured data. Method 25C requires the nitrogen and oxygen content 
to be less than 20% and 5%, respectively. All results for nitrogen were below I 0% (l 00,000 ppm), and 
all results for oxygen were below 5% (50,000 ppm). In general, the data suggests that sample procedures 
were conducted correctly and the samples consisted of landfill gas. 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

I 

I 

' 

• 

Tier 2 Landfill Gas Sampling and Analysis Report 
Gary Sanitary Landfill 
City a/Gary, Indiana 

5.0 DATA CALCULATIONS AND EVALUATION 

The site-specific average NMOC concentration was used in the equation specified in §60.754(a)(l)(ii) to 
calculate the I 997 and 2002 estimated Tier 2 NMOC emissions for Gary Landfill. The equation specified 
at §60.754(a)(3)(i) and the parameters used to estimate NMOC emissions are shown below: 

§60.754(a)(l)(ii) Equation (For lancifil/s where the annual acceptance rate is unknown)

MNMOC = 2Lo R (e-kc - e-kt) (CNMOC)(3.6 x J0-9) 

where, 

Mm.toe 
Lo 

C = 
CNMoc 
3.6 X ]0'9 = 

Total mass emission rate ofNMOC from the landfill, Mg/yr 
Refuse methane generation potential* 170 (m3/Mg) 
Average annual acceptance rate varies (Mg)** 
Methane generation rate constant* 0.05 (I/yr) 
Age of the ith landfill cell varies (yrs) 
time since closure, years. For active landfill c = 0 and e-kc = I 
Concentration ofNMOC 11.6 (ppm as hexane) 
Conversion factor 

* Default values (taken from 40 CFR Section 60. 754 (a)( I))
** An attachment of the full ith section summation fort, and M, ,is provided in Appendix C .

The waste data for the purposes of this evaluation was determined based on the Design Capacity Report 
submitted to the agency on 6/10/1996 . 

Maximum NMOC emissions rate: 
MNMOC = 1 Mg/yr 

Based on the results, the NSPS Subpart WWW gas collection and control requirements do not apply to 
the facility because the NMOC emission rate is less than 50 Mg/yr. Spreadsheet calculations are 
attached in Appendix C. 
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FIGURE 1 

GARY SANITARY LANDFILL SAMPLE LOCATION MAP 
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P-2 5491.54 4576.52 511/02 5/2/02 
P-3 5618.63 4306.96 5/1/02 5/2/02 

'
P-4 5237.98 4090.95 5/1/02 5/2/02 
P-5 5335.55 3649.61 511/02 5/2/02 
P-6 5332.84 3078.44 5/1/02 5/2102 
P-7 5373,19 2690.95 5/1/02 5/2/02 

I 
P-8 5607.79 2624.61 5/1/02 5/2102 

P-9 5775.61 2614.99 5/1/02 5/2/02 
P-10 6214.9 2583.69 5/1/02 512102 

P-11 6398 2619.8 5/1/02 5/2/02 

P-12 6584.41 2655.6 5/1/02 512102 

I 
P-13 6409.74 2961.26 5/1/02 5/2/02 
P-14 6465.7 3266.18 5/1/02 512/02 
P-15 6669.94 3548.52 5/1/02 5/2/02 
P-16 6449.32 3928.28 5/1/02 5/2/02 
P-17 6169-82 3786.4 5/1/02 5/2/02 

I
P-18 5908.63 4049.13 5/1/02 512102 
SF-1 5787.42 2977.2 5/2/02 
SF-2 5689.04 3212.65 5/2/02 
SF-3 5866.37 3285.96 512/02 
SF-4 5717.16 3509.29 5/2/02 

I
SF-5 5907.13 3595.86 512102 
SF-6 5705.02 3813.44 5/2/02 
SF-7 5565.32 3665.17 5/2/02 
SF-8 5501.1 3315.15 512102 

I 
SF-9 5524.77 3013.2 512102 
SF-10 5674.98 2852.99 5/2102 
SF-11 5503.01 2469.77 5/2102 
SF-12 5712.28 2472.48 5/2/02 
SF-13 5912.06 2465.92 512102 

I 
SF-14 6120.16 2467.89 5/2/02 
SF-15 6318.7 2467.02 5/2/02 
SF-16 6520.93 2469.98 5/2102 
SF-17 5945.85 2850.94 5/2/02 
SF-18 6722.89 2468.93 512102 

I
SF-19 6915.59 2475.97 512102 
SF-20 6369.38 3449.55 5/2/02 
SF-21 6192.89 3222.34 512102 
SF-22 6229.14 2888.7 5/2/02 
SF-23 6016.43 3086.38 5/2/02 

I
SF-24 6075,23 3394.75 5/2/02 
SF-25 6517.37 3709.16 5/2/02 
SF-26 6218.59 3586.22 5/2/02 
SF-27 6237.1 3914.7 5/2/02 
SF-28 5997.73 3994.67 5/2/02 

I
SF-29 5569.07 3971.13 5/2/02 
SF-30 5707.13 3962.44 5/2102 
SF-31 5780.49 4177.85 512/02 
SF-32 5458.1 4184.14 512102 

I
AVERAGE 

Atmospheric Analysis & Consulting {AAC) 

I
Gas Quality Meter - Earth Tech Gem 2000- Calibrated 5/2102@ 6:00 am 

512/02 barometric pressure 29,7 - overcast- 50 deg. F 

5/3/02 barometric pressure 30.1 - ctear - SO deg. F 

I 

I 

Gary Landfill 
Tier II Field Results 

18:35 0.8 

18:20 1.5 

9:20 0.2 

9:25 63.5 

18:45 60.1 

10:10 52.0 
10:25 62.6 
10:40 59.1 
10:55 57.0 
4:00 1.6 

14:30 42,5 

14:40 57.1 

14:45 51.5 
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16:30 44.0 
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14:10 63.8 
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15:30 57.2 
15:20 56.0 
15:40 58.9 

15:45 58.3 
15:55 56.9 
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16:40 57.3 
17:35 58.9 
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18:05 59.0 

18:10 57.7 
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0.0 0.0 4.6 164 
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0.0 0.8 2.6 83 

20.0 77.B 0.1 197 

4.9 33.1 0.5 102 

0.3 0.9 0.6 142 

3.2 13.5 0.6 185 

0.0 1.0 6.1 206 

0.0 22.1 0.5 128 

1.1 0.9 0.5 209 

0.0 2.0 0.6 165 

0.6 1.5 7.4 149 

0.0 0.0 72 63 

0.0 0.3 5.6 89 

0.0 0.0 74 174 

0.0 0.0 6.8 104 

0.0 0.0 8.1 181 

0.0 0.0 9.1 184 
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0.0 0.5 9.4 96 
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0.0 0.2 8.3 80 

0.0 0.2 7.6 140 

0.0 0.1 7.6 147 

0.0 1.6 7.5 31 
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LABORATORY ANALYSIS RESULTS 
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Client: 

Project No. 

Matrix 
Units 

Atmospheric Analysis & Consulting, Inc. 

Laboratory Analysis Report 

Earth Tech Sampling Date 5/3/2002 

44567 / 300--02-3193 Receiving Date 5/6/2002 

Air 
Percentage (¾) 

Analysis Date 5/6/2002 to 5/9/2002 

Report Date 5/14/2002 

EPA Method 3C 

1.4 1.6 ND 

2.5 2.7 ND 

1.6 2.4 ND 

63.3 33.7 
59.9 34.8 
61.1 35.0 
37.7 7.9 

60.7 36.4 
64.9 33.0 
60.6 36.9 
61.0 37.8 
60.4 36.2 
58.1 31.2 
53.8 34.7 
65.4 31.7 

57.2 37.3 

0.9 2.3 
22.8 13.1 

62.1 36.1 
0.5 0.5 

v 
j/ "-. /i . # <<'.'. >o_ttz,,,5 (i::IJ. !/224-1

/ Dr. Sucha Parmar 2>

President 

1534 Eastman Avenue O Suite A .. Ventura. California 93003 @ (805) 650-1642 " FAX (805) 650-1641!

p. 4
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MAY 23 2002 12:02PM HP LASERJET 3200 

Client: 

Project No. 

Matrix 

Units 

Atmospheric Analysis & Consulting, Inc. 

Laboratory Analysis Report 

Earth Tech 

44567 / 300-02-3193 

Air 

Percentage (%) 

2.9 

2.2 

11.3 

8.2 

0.9 

1.3 

Sampling Date 5/3/2002 

Receiving Date 5/6/2002 

Analysis Date 5/6/2002 to 5/9/2002 

Report Date 5/14/2002 

EPA Method JC 

ND 

2.8 

56.5 

41.9 

4.6 

4.0 

5.8 

8.4 

4.7 

1.1 

4.5 

0.7 

1.9 

83.8 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.0 

60.2 36.9 

59.8 35.2 

21.4 10.8 

32.8 17.l

60.3 34.2 

58.5 36.1 

68.l 25.0 

56.7 :34.0 

57.4 36.8 

60.4 37.7 

57.4 37.l

61.1 37.2 

57.7 38.2 

0.2 ND 

,&lf��A 
£- Dr. Sucha Parm . 

President 

1534 Eac,trnanAvenue " Suite A •  Ventura,Califomia93U03 @ (805) 650·16·12 a FAX (805) 650-1644 

p.2



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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I 

• 

MAY 23 2002 12:03PM HP LRSERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Laboratory Analysis Report 

Client: Earth Tech 

Project No. 44567 / 300-02-3193 

Matrix Air 

Units Percentage(%) 

<til�t�M1l!!l!l¼l!#i.!f l!.;+W4W> 
i!�lti!i\tiIP!W t,•···�lt!IP#ii 

?uza�i��r11t, 

1.4 

1.7 

2.9 

6.8 

2.l

1.6 

1.9 

1.6 

2.5 

23 

1.6 

16.5 

1.0 

1.5 

1.1 

Sampling Date 

Receiving Date 

Analysis Date 

Report Date 

5/3/2002 

5/6/2002 

5/6/2002 to 5/9/2002 

5/14/2002 

EPA Method 3C 

ND ND 65.1 33.5 

6.7 ND 56.0 35.7 

2.2 ND 59.1 35.8 

37.4 ND 36.0 19.8 

ND ND 60.6 37.3 

2.6 ND 59.5 36.2 

ND ND 60.S 37.5 

23.4 ND 45.0 30.0 

8.9 ND 53.8 34.8 

12.8 ND 52.4 32.4 

ND ND 61.8 36.6 

83.3 ND ND 0.2 

ND ND 62.0 3?.0 

5.6 ND 57.1 35.7 

5.3 ND 64.9 28.6 

/�.rt+f�w= 8jj,:.:;& armar /' � 

President 

1534 Eastman Avenue O Suite A O Ventura, California 93003 @ (l:l(JS) GS0-1 (l"f2 " FAX (805) 650-1644 
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I MAY 23 2002 12: 04PM HP LRSERJET 3200 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

Date Analyzed 

I-Method Blank

II-LCS

Oxygen 

Nitrogen 

Carbon Nonoxide 

Methane 

Carbon Dioxide 

Atmospheric Analysis & Consulting, Inc. 

Quality Control/Quality Assurance Report 

5/6/2002 

% ND 

% ND 

Carbon 
% ND 

Methane % ND 

Carbon 
% ND 

Dioxide 

% 10.50 9.21 9.21 

% 39.00 36.46 36.46 

¾ 2.50 2.61 2.58 

% 2.00 2.19 2.14 

% 2.50 2.59 2.56 

Pagel of2 

0.00 87.71 

0.00 93.49 

1.16 103.80 

2.31 108.25 

1.17 103.00 

1534 Ea�iman Avenue .. Suite A "' Ventura, California 93003 @ (80S) 650-1642 I) FAX (805) 650-1644
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 

I 

• 

• 

Date Analyzed 5/6/2002 

Ill-Sample Duplicate Analysis 

Carbon 

Dioxide 

IV-Matrix Spike Analysis

Carbon 

Dioxide 

Atmospheric Analysis & Consulting, Inc. 

% 

% 

% 

% 

% 

% 

% 

% 

iI:llliiill 
0.91 

38.88 

0.00 

22.60 

15.15 

0.95 0.93 

38.62 38.75 

0.00 0.00 

20.93 21.77 

13.90 14.53 

2.55 2.67 104.40 

12.67 12.60 87.63 

9.55 9.57 91.90 

// Dr. Sucha Parm Pre 

Page 2 of2 

4.30 

0.67 

0.00 

7.67 

8.61 

4.60 

0.55 

0.21 

1534 Eastman Avenue "' Suite A .. Ventura, California 93003 @ (805) 650- 1 642 " FAX (805) 650-1644
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I 
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I 
Atmospheric Analysis & Consulting, Inc. 

I 

I Date Analyzed 

I I-Method Blank

Quality Control/Quality Assurance Report 

5/7/2002 

I 

I 

• 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Il-LCS 

Oxygen 

Nitrogen 

Carbon Nonoxide 

Methane 

Carbon Dioxide 

Oxygen 

Methane 

Carbon 

Dioxide 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

10.50 

39.00 

2.50 

2.0(1 

2.50 

ND 

ND 

ND 

ND 

ND 

9.40 9.40 0.00 89.52 

40.04 40.04 0.00 102.67 

2.58 2.54 1.56 102.40 

2.16 2.15 0.46 107.75 

2.56 2.53 1.18 101.80 

Page I of2 

1534EastmanAvenue O Suite/\ o Venlura,California93003 @ (805) 650-1642 ° FAX (BOS) 650-1644
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Atmospheric Analysis & Consulting, Inc. 

Date Analyzed 5/7/2002 

I ID-Sample Duplicate Analysis 

• 

I 

I 

I 

I 

I 

I 

I 

II 

I 

I 

Nitrogen 

Carbon 

Nonoxide 

Carbon 

Dioxide 

IV-Matrix Spike Analysis

Carbon 

Dioxide 

% 

% 

% 

% 

% 

% 

% 

3.25 

54.13 

0.00 

13.28 

6.89 

2.70 

8.46 

5.87 

Page 2 of2 

3.17 3.21 2.49 

53.81 53.97 0.59 

0.00 0.00 0.00 

12.54 12.91 5.73 

6.58 6.74 4.60 

2.60 106.00 3.77 

8.48 100.75 0.24 

5.94 101.50 1.19 

1534 EastmQn Avenue O Suite A o Ventura, Cdlifornia 93003 @ (805) 650� l 642 Q FAX (805) 650-1644 
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ll 
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Atmospheric Analysis & Consulting, Inc. 
I 

I 

I Date Analyzed 

I I-Method Blank

Quality Control/Quality Assurance Report 

5/8/2002 

• 

I 

I 

I 

• 

• 

I 

I 

I 

• 

• 

Ij 

Oxygen % ND 

Nitrogen % ND 

Carbon 
% ND 

Methane % ND 

Carbon 
% ND 

Dioxide 

U-LCS

Oxygen % 10.50 9.59 9.59 0.00 91.33 

Nitrogen % 39.00 40.62 40.62 0.00 104.15 

Carbon Nonoxide % 2.50 2.37 2.41 1.67 95.60 

Methane % 2.00 2.18 2.13 2.32 107.75 

Carbon Dioxide % 2.50 2.40 2.38 0.84 95.60 

Page I of2 

1534 Eastman Avenue II Suite A �  Ventura,Califomia 93003 @ (805) 630-1642 "FAX {805J 650--1644 
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II 

II 

• 

MAY 23 2002 12:08PM HP LASERJET 3200 

Atmospheric Analysis & Consulting, Inc . 

Date Analyzed 5/8/2002 

III-Sample Duplicate Analysis

Methane 

Carbon 

Dioxide 

IV-Matrix Spike Analysis

Methane 

Carbon 

Dioxide 

% 

% 

% 

% 

% 

% 

% 

% 

1.06 1.03 1.05 2.87 

41.57 40.78 41.18 1.92 

0.00 o.oo 0.00 0.00 

22.29 22.20 22.25 0.40 

14.35 14.40 14.38 0.35 

••·:!�.�iI§ti�: ; i!!i!�f!
2.60 2.53 102.60 2.73 

13.36 13.37 112.13 0.07 

9.47 9.51 92.10 0.42 

Page 2 of2 

1534 Eastman Avenue 111 Suite A O Ventura, California 93003 @ (SUS) 650-1642 ° FAX (805) 650� l 644 
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MAY 23 2002 12:09PM HP LASERJET 3200 

I- .. _; 

Atmospheric Analysis & Consulting, Inc. 

I Date Analyzed 

I I-Method Blank

Quality Control/Quality Assurance Report 

5/9/2002 

I' i' 

• 

• 

I 

I 

I 

I 

• 

I 

• 

I 

II-LCS

Oxygen 

Nitrogen 

Carbon Nonoxide 

Methane 

Carbon Dioxide 

Nitrogen 

Carbon 

Carbon 

Dioxide 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

l0.50 

39.00 

2.50 

2.00 

2.50 

ND 

ND 

ND 

ND 

9.35 9.35 0.00 89.05 

39.54 39.54 0.00 101.38 

2.50 2.48 0.80 99.60 

2.17 2.11 2.80 107.00 

2.53 2.51 0.79 100.80 

Page I of2 

1534 Eastman Avenue O Suite A O Ventura, California 93003 @ (805) 650- 1642 ., FAX (805) 650-1644
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• 

I 

I 

I 

I 

MAY 23 2002 12:10PM HP LRSERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Date Analyzed 5/9/2002 

III-Sample Dnplicate Analysis

Methane 

Carbon 

Dioxide 

IV-Matrix Spike Analysis

Methane 

Carbon 

Dioxide 

% 

% 

% 

% 

% 

% 

% 

% 

0.41 0.36 

39.23 39.67 

0.00 0.00 

24.32 24.87 

16,04 16.04 

\��ff!� �f\iij • .. · ... ·• .. ·•· ... ·· ... ·.· .• •• ... · .. ·· ... s .... • .. •• .... ··P• ,• .. ·• .. •• .. · .• ···o····.k ...•...... 11 •• • .• 1'••··1.·.·V.P .. ·.·• .... ·• .. • .. •L.• .. · .. ···.··.··e •. • .•. · ••.. •.. · ... •. ii!A!iii!Y�!f i ,. .,,., .. 

2.59 2.62 

14.18 14.30 

10.37 10.39 

Page 2 of2 

0.39 12.99 

39.45 1.12 

0.00 0.00 

24.60 2.24 

16.04 0.00 

104.20 1.15 

97.13 0.84 

94.40 0.19 

1534 Eastman Avenue "' Suite A " Ventura, California 93003 @ . (805) 650-1642 0 FAX (805) 650-1644 
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MAY 23 2002 12: 11PM HP LRSERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Laboratory Analysis Report 

Earth Tech 

Project No. 44567 / 300-02-3193 

5/3/2002 

5/6/2002 

p. 13

Matrix Air 

Units ppmv 

Sampling Date 

Receiving Date 

Analysis Date 

Report Date 

5/6/2002 to 5/10/2002 

5/14/2002 

EPA Method 25C 

:tt)f f:JI;m::jIItii::Iiiti£UQ,iiii:ii!m�tii:l:I!::;H];l:t]:}itlt:Hm!:l!;JJ:Itmi:1tteffi¥lD!Hfai{J 
mm1iUfit::11m1Uj:tm:rn1 JiW@liite11tn:::::;rn:mr mmm:im::im�gm::::rnnmm; 

26 223193-1 25.8 

30 223193-2 10.9 

31 223193-3 22.7 

36 223193-4 32.9 

44 223193-5 1\1D 

53 223193-6 20.6 

54 223193-7 125.S

60 223193-8 96.1

62 223193-9 50.3

63 223193-10 73.3

72 223193-11 26.9

78 223193-12 36.0

80 223193-13 92.6

81 223193-14 101.5

83 223193-15 19.7

84 223193-16 4.8 

89 223193-17 206.2 

92 223193-18 43.6 

96 223193-19 40.l

99 223193-20 82.0 

NMHC = Non-Methane Hydrocarbons as Methane 

� 

<;.,o "' �r3,,.,.,,f 
/Dr. Sucha Parmar:-

President 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 ° F/1.X (805i 650-1644



I! 
MAY 2 3 2 0 0 2 1 2 : 1 1 PM HP LASERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Client Earth Tech 

Laboratory Analysis Report 

Project No. 44567 / 300-02-3193 

5/3/2002 

5/6/2002 

p. 14

I 

I 

I 

I 
Matrix Air 

Units ppmv 

Sampling Date 

Receiving Date 

Analysis Date 

Report Date 

5/6/2002 to 5/10/2002 

5/14/2002 

Q 

u 

EPA Method 25C 

�IiiWJ:{i,;;{J:miilMiml!iltfiiBP:ili}Ilil'.miI:l[mi:Jl\\tfMlNUn: Mli:f[thm:J;;fip]p}.{;i:@Jrni:im: 
ifi1IIJ$.lli:1J1i?w.filiil:l:11rn1; MiiII:i!foidl!f :!ocP.i'Ht:tt• mmrn1iiii1;;��ni:r mt m1m1 

102 223193-21 24.6 

103 223193-22 

104 223193-23 

105 223193-24 

128 223193-25 

131 223193-26 

138 223193-27 

140 223193-28 

141 223193-29 

147 223193-30 

149 223193-31 

162 223193-32 

163 223193-33 

164 223193-34 

165 223193-35 

166 223193-36 

167 223193-37 

169 223193-38 

173 223193-39 

174 223193-40 

NMHC = Non-Methane Hydrocarbons as Methane 

13.8 

89.6 

40.8 

20.7 

27.1 

35.0 

116.1 

7.4 

84.l

116.1 

41.6 

79.4 

21.9 

125.6 

152.0 

24.3 

97.5 

48.3 

H3.6 

� 

� 
� � _..L-- e,q e--t::t_ �04 

,?- "'i-:"ucfia Parm;:{, 
President 

0 1 534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 ° FAX (805) 650-1644



• 

I 

•• 

1: 

I 

I 

I. 

• 

I 

• 

• 

I 

I 

I! 

I 

MAY 23 2002 12: 11PM HP LRSERJET 3200 p. 15

Client 
Project No. 
Matrix 
Units 

Atmospheric Analysis & Consulting, Inc . 

Laboratory Ana(vsis Report 

Earth Tech 

44567 / 300-02-3193 

Air 

ppmv 

181 

184 

185 

192 

193 

195 

197 

206 

209 

1000 

Sampling Date 
Receiving Date 
Analysis Date 
Report Date 

EPA Method 25C 

223193-41 77.7 

223193-42 155.5 

223193-43 36.2 

223193-44 27.7 

223193-45 33.0 

223193-46 27.6 

223193-47 4.3 

223193-48 83 

223193-49 72.0 

223193-50 9.6 

5/3/2002 
5/6/2002 
5/6/2002 to 5/10/2002 
5/14/2002 

Nl\,fHC = Non-Methane Hydrocarbons as Methane 

&��t�sc-1 
L Dr. Sucba Parmar ; 

President 

• 1534 Eastman Avenue • Suite A • Ventura. Californ,a 9300} @ (805) &50-1642 • FAX (805) 650-1644 
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MAY 23 2002 12: 12PM HP LASERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Date Analyzed 

Quality Control/Quality Assurance Report 

5/6/2002 

I-Method Blank

::;£t11�i::�:r�f ::::V:�:=;,1=1i1!:;ri:i:+ii=>::+���ij�:;'.::n:'.:;�1:�t.i��,;i;ii: =:�:;:::=:::1 =�:!ltf.�r�;':'::=·=:':::: 
::::::i::::t�::.:··::r::.::�:.::�::;:�::�::f��:=��f::�:�:::.x:::..�:: 

j!ll:;ji,ni:11111111111111::1 NMHC 
ppmv ND 

II-LCS

NMHC ppmv 86.50 78.28 81.48 

III-Sample Duplicate Analysis

4.01 104.09 

:JI!!i!::ii�i:,1iilil1}�\li�Jll!fii!i.lll' NMHC ppmv 3·40 J.4S 3.43 I.46

IV-Matrix Spike Analysis

i!���i:1I:tJ�l�'.�i�lij1]��!lii:!;[li,l NMHC ppmv 78.99 81.45 88.78 2.77 

1534 Eastman Avenue O Suite A O VenlL1ra, California 93003 @ (805) 650-·1642 • FAX (805) 650-1644
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I 
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I 

I 

MAY 23 2002 12: 13PM HP LASERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Date Analyzed 

Quality Control/Quality Assurance Report 

sn12002 

I-Method Blank

ll:!�111i�11�ti/�:t l!i�l!:::;::!1:i:1.;!::'.ii:�;'.:!1?� :::!f i�,-����;�� ::��'.!::��!'��i':�;:1H�t��::t;fif l:r f \il[ !!!:': 
�1i�lil!lfl!l�i�l11!f�il NMHC ppmv ND 

ll-LCS

NMHC ppm 86.50 87.72 

III-Sample Duplicate Analysis

ppmv 2.76· 

IV-Matrix Spike Analysis

ppmv 84.44 

88.24 

2.67 

82.89 

.. � &� !Mod 
� /·Air. Sucha ParrnarPresid&'t '

0.59 

2.72 

93.58 

100.59 

3.31 

1.66 

1534 Eastman Avenue • Suite A • Ventura, California 93003 @ (805) 650-1642 ° FAX (805) 650-1644
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MAY 23 2002 12: 15PM HP LASERJET 3200 

Atmospheric Analysis & Consulting, Inc. 

Date Analyzed 

Quality Control/Quality Assurance Report 

5/8/2002 

I-Method Blank

ppmv ND 

II-LCS

NMHC ppm 86.50 86.02 85.23 

III-Sample Duplicate Analysis

ppmv 3.63 3.61 

IV-Matrix Spike Analysis

ppmv 84.85 84.56 

0.92 

3.62 

93.74 

99.08 

0.55 

0.31 

1534 Eastman .'\venue • Suite A • Ventura, California 93003 @ (805) 650-1642 • FAX l805) 650-1644
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MAY 23 2002 12:16PM HP LASERJET 3200 

Date Analyzed 

Atmospheric Analysis & Consulting, Inc. 

Quality Control/Quality Assurance Report 

5/10/2002 

I' I-Method Blank

I 

I, 

I 

1: 

I 

I 

ll-LCS

NMHC ppmv 

ID-Sample Duplicate Analysis 

NMHC 

86.50 86.41 87.41 1.15 101.16 

ppmv 0.53 

I IV-Matrix Spike Analysis

I 

I 

I 

I 

I 

91.25 0.91 

1534 Eastman Avenue O Suite A ,., Venlura, Californic1. 93003 @ (805} 650-1642 " FAX (805) 650--1 644 
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APPENDIXC 

NMOC EMISSIONS CALCULATIONS 



I 
APPENDIX C: Gary Sanitary Landfill 

I
Determination of Maximum NMOC Emissions At Closure: 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Estimated Tolal Decomposible Waste: 

Estimated Density of Decomposible Waste: 

Estimated Mass of Decomposible Waste: 

6,210,000 cu. yards (From Design Capacity Report Submitted to IDEM) 

1,200 pounds/ cu.yd. 

7,452,000,000 pounds 

(From Design Capacity Report Submitted to IDEM) 

EPA Volume EMISSION CALCULATIONS 

QLFG = 2LoR(e-kc-e-kt)(Cnmoc)(3.6xe-9) 

k= 

Lo= 

c= 

Cnmoc = 

Uncontrolled NMOC: 

Uncontrolled NMOC: 

I 
(yr) 

42.5 

Determination of NMDC Emissions (Current): 

Estimated Total Decomposible Waste: 

Estimated Density of Decomposible Waste: 

Estimated Mass of Decomposible Waste: 

0.05 1/yr 

170 m3/Mg 

per AP�42 latest edition 

per AP-42 latest edition 

O yr since closure 

11.6 ppm as hexane 

Total in-place refuse 

(Mg) 
3379482 

mg/year at closure 

tons/year at closure 

R 
(Mg/yr) 
79517 

Tier II site specific sampling - 5/2002 

1997.5 Evaluation Date 
1997.5 Closed 

1955 Opened 

6,210,000 cu. yards (From Design Capacity Report Submitted to IDEM) 

1,200 pounds/ cu.yd. 

7,452,000,000 pounds 

(From Design Capacity Report Submitted to IDEM) 

EPA Volume EMISSION CALCULATIONS 

QLFG = 2LoR(e-kc-e-kt)(Cnmoc)(3.6xe-9) 

Uncontrolled NMOC: 

Uncontrolled NMOC: 

k= 

Lo= 

c= 

Cnmoc = 

I 
(yr) 
47 

0.05 1/yr 

170 m3/Mg 

per AP-42 latest edition 

per AP-42 latest edition 

4.5 yr since closure 

11.6 ppm as hexane Tier II site specific sampling - 5/2002 

2002 Evaluation Date 
1997.5 Closed 

Total in-place refuse 

(Mg) 
3379482 

mg/year ( current) 

tons/year (current) 

R 
(Mg/yr) 
79517 1955 Opened 
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APPENDIXD 

CHAIN OF CUSTODY RECORD 



D 
OJ 

"-

- - - - - - -

Clienl/Project Name 

---­
Z.IJ 9 -od---- J /;5 

/ 

-

,._,' .. ' .. " '--'. ................... ._.. ........ .__��-· 
Project Location 

- - - - ,. -

I 1 ';tD
-

I I (,fi rE c�c,rt I (1c,f',l 1 r,,c'; r I I C- '1 t'
y' To cl - "(\c, ANALYSES 

Pro1ec1 Nd I Field LogbooklNo 

/u/ 4(/SC, '?
Sampler·. (S,-gnature) Chain of Custody Tape No. 

I (j 

i 

�
c! 

r (: 

D 
D 
OJ 
('1 

f-­
w 
,.., 

[>'. 
w 
CJ) 
a: 
_J 

0.. 
I 

,: 
0.. 
c-

OJ 
-

OJ 
0 
D 
OJ 

('1 
OJ 

)­
a: 
,: 

Sample l\o./ Lab Sample 
!dentifica:ion Date Time Number

,;2. _fJ "(� I '2!1.-- �rr:::-' .2.:ZJ}73-)-----

--- ----

---

Relinqu1sh1�d by. (Signature) 

\4\b ��Qv
Relinquished by; (Signature)
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